Docket No : MS1-1070US 
Inventorfs) : Jered Aasheim, et al. 
Title: Dynamic Data Structures for Tracking Data Stored in a Flash Memory Device 



102 



Block 0 



r 



100 



Data Area 103 



Spare 
Area^ 



/ 104 

K Sectors Per 
Block 



Block 1 



Block N 



Docket No : MS1-1070US 
Inventor^ : Jered Aasheim, et al. 
Title : Dynamic Data Structures for Tracking Data Stored in a Flash Memory Device 



r 



200 



Block 0 



Block 1 



K Sectors Per 
Block 



Block N 



Fig. 2 



Docket No : MS1-1070US 
Inventors') : Jered Aasheim, et al. 
Title : Dynamic Data Structures for Tracking Data Stored in a Flash Memory Device 



Computer Device 



Processor 



304 



302 



Memory 



APP(S) 



File System 



T 




Flash Driver 



Flash 
Abstraction 
Logic 



Programmable 
Flash Medium 
Logic 



I 



Flash Medium 



305 



308 



310 



306 



100/200 



Docket No : MS1-1070US 
Inventor^ : Jered Aasheim, et al. 
Title : Dynamic Data Structures for Tracking Data Stored in a Flash Memory Device 



f 308 





LOGICAL-TO 




Sector 


Physical 


Compactor 


Manager 


Sector 


402 


Mapping 
404 


406 



Fig. 4 



r 



310 



m 








m 


Programmable 


I/O [Read, 


Error Code 


: 

y \ 


Entry Points 


Write, Erase] 


Correction 




502 


504 


506 



"3 
TU 



Fig. 5 



600A 



Physical 
Sector 
602 
0 
1 

2 
3 



Logical 
Sector 
604 



N 



11 



12 



36 



Physical 
Sector 

0 
1 
2 
3 



600B 

Logical 
Sector 



N 



yC Dirty 



12 



36 



11 




Fig. 6A 



Fig. 6B 



Docket No : MS1-1070US 
Inventor(s) : Jered Aasheim, et al. 
Title : Dynamic Data Structures for Tracking Data Stored in a Flash Memory Device 



Receive A Request to Write Data To A 
Logical Sector Address of A Flash 
Memory Medium 



702 



700 



Assign A Physical Sector Address 
To The Logical Sector Address 
Forming A Corresponding 

Relationship 

i 

Store The Corresponding 
Relationship In A Table 



704 



y 



Write The Data Into A Physical Sector 
Of The Flash Memory Medium At a 
Location Indicated by the Physical 
Sector Address 



706 



708 



Receive A Request To Rewrite 
Updated Data to the Logical Sector 
Address 



710 



Assign A New Physical Sector 
Address To the Logical Sector 
Address Forming An Updated 



712 





_^ 

r 


Store The Updated Corresponding 
Relationship In The Table \ 




f 

~ ..... . X 



714 



Physical Sector of the Flash Memory 
Medium At the Location Indicated By 
The New Physical Sector Address 



716 



Mark the Physical Sector Address 
From Step 704 As "DIRTY" 



r 



718 



Fig. 7 



Docket No : MS1-1070US 
Inventorfs) : Jered Aasheim, et al. 
Title : Dynamic Data Structures for Tracking Data Stored in a Flash Memory Device 



ru 



Start 



802 



Store The Logical Sector Address In 
The Physical Sector of the Flash 
Memory Medium With the Data 



800 



No 




804 



Scan The Flash Memory Medium To 
Locate the Logical Sector Address 
Stored with The Data 



806 



Reassign the Physical Sector 
Address Containing The Data To The 
Logical Sector Address Stored With 
The Data 



808 



Store The Reassigned Physical Sector 
Address to The Logical Sector 
Address In The Table 



810 



1 




r 










Go To Next Sector 










> 



812 




Fig. 8 



Docket No : MS1-1070US 
Inventorfs) : Jered Aasheim, et al. 
Title : Dynamic Data Structures for Tracking Data Stored in a Flash Memory Device 




0 1 23456789 10 11 12 1 


3 \A 


\ 15 















Fig. 9 



Docket No : MS1-1070US 
Inventor(s) : Jered Aasheim, et al. 
Title : Dynamic Data Structures for Tracking Data Stored in a Flash Memory Device 



1000 



1002 



100' 



0 

1 

2 
3 
4 
5 



N 



Pointer 



Pointer 



Null 



Null 



Null 



Null 
Null 



Null 



1006 




Fig. 10 



Docket No : MS1-1070US 
Inventor(s) : Jered Aasheim, et al. 
Title : Dynamic Data Structures for Tracking Data Stored in a Flash Memory Device 



Generate A Master Table Containing 
Pointers To One Or More Secondary 
Tables 



1102 



1100 




Fig. 12 



Docket No : MS1-1070US 
lnventor(s) : Jered Aasheim, et ai. 
Title : Dynamic Data Structures for Tracking Data Stored in a Flash Memory Device 



1200 




Fig. 13 



Docket No : MS1-1070US 
Inventorfs) : Jered Aasheim, et al. 
Title : Dynamic Data Structures for Tracking Data Stored in a Flash Memory Device 



1400 




Fig. 14 



Docket No : MS1-1070US 
inventor(s) : Jered Aasheim, et ai. 
Title : Dynamic Data Structures for Tracking Data Stored in a Flash Memory Device 




V_ 1302 



Fig. 15 



Docket No : MS1-1070US 
Inventor(s) : Jered Aasheim, et al. 
Title : Dynamic Data Structures for Tracking Data Stored in a Flash Memory Device 



1600 



Monitor Quantities 
Of Free And Dirty 
Sectors 



1602 



None 




1604 



Service 



1606 



Wait For Low 
Priority Thread 



Critical 



Scan Sectors For Data, Rewrite 
Data to Free Sectors, Mark Sector 
Dirty After Rewriting Data 



Erase Block(s) Marked Dirty 



Increase Sector Count And Move 
Pointer In Consecutive and 
Contiguous Manner 



1608 




1610 



1612 



Fig. 16 



Docket No : MS1-1070US 
Inventor(s) : Jered Aasheim, et al. 
Title : Dynamic Data Structures for Tracking Data Stored in a Flash Memory Device 




1302 



Fig. 17 



Docket No : MS1-1070US 
Inventor(s) : Jered Aasheim, et al. 
Title : Dynamic Data Structures for Tracking Data Stored in a Flash Memory Device 



1802 



Block 0 



Block 1 



Block N 



r 



200 



Data Area 



1803 



Spare 

Area^ 1804 



K Sectors Per 
Block 

1806 



1806 



1806 



Fig. 18 



